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0 Procedure and means for manufacturing storage battery plate assemblies. 



© The present invention concerns a procedure and 
a means for manufacturing plate assemblies for a 
bipolar or semi bipolar storage battery containing bi- 
polar and monopolar plates which contain positive 
and/or negative active mass. The means (100) com- 
prises forming apparatus disposed to form on an 
electrically insulating support material (27) a plate 
frame web (25) containing longitudinally continuous 
and transversaily spaced plate frame blanks contain- 
ing electrically conductive material, adding apparatus 
(35,36) disposed to add onto the plate frame web 

v _(25) containing plate frame blanks longitudinally con- 

^tinuous and transversaily spaced zones constituted 
altematingly by positive and negative active mass 
(20,21), and cutting apparatus disposed to cut by 

©transversa] and longitudinal cuts (A,B). from the plate 
frame web (25) containing active mass zones, plate 
assembly blanks containing bipolar and/or mon- 

^opolar plates. 
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Procedure and moans far manufacturing storage battery plate assemblies 



The present invention concerns ^procedure for 
manufacturing: plate- assemblies: far a bipolar or 
semifcripolar storage battery comprising: bipeds' and 
monopolar plate- which contain positive and/or 
negative active mass. 

The invention also concerns a means for man- 
ufacturing plate assemblies for a bipolar or semi- 
bipolar storage battery containing bipolar and mon- 
opolar plates which contain positive and/or negative 
active masse. 

The manufacturing of traditional lead storage 
batteries involve a great number of work steps, 
which ate difficult to automate. Moreover, the work 
steps required in standard manufacturing methods 
impose certain strength requirements on the stor- 
age battery plate assemblies, and consequently 
one has to use for the storage battery plates un- 
necessary great quantities of material in view of 
the operation of the storage battery; this adds to 
the weight of storage batteries and increases the 
manufacturing costs. 

The aim of the invention is to achieve an 
improvement in procedures known in the art for 
manufacturing storage battery plates. The more 
detailed aim of the invention is to provide a proce- 
dure to enable the manufacturing of storage battery 
plates and assembly of the completed storage bat- 
tery to be carried out in a continuous process and 
in a simple manner. The other aims of the invention 
and advantages to be gained therewith are reada- 
ble in the disclosure of the invention. 

The aims of the invention are achieved with the 
aid of a procedure which is mainly characterized in 
thafc- 

(a) on an electrically insulating support ma- 
terial is produced a plate frame web containing 
longitudinally continuous plate frame blanks con- 
taining electrically conductive material, spaced 
from each other; 

(b) on the plate frame web containing plate 
frame blanks are added longitudinally continuous 
and transversal iy spaced zones which alter natingly 
consist of positive and negative active mass; 

(c) the plate frame web containing active 
mass zones is cut up with transversal cuts into 
plate assembly blanks containing bipolar and/or 
monopolar plates. 

The aim of the invention is also to achieve an 
improvement in the apparatus of prior art for pro- 
ducing storage battery plate assemblies. The aims 
of the invention are achieved by the aid of a means 
which is mainly characterized in that the means 
comprises shaping means which have been dis- 
posed to produce on an electrically insulating sup- 
port material a plate frame web containing longitu- 



dinally continuous plate frame blanks containing 
electrically conductive material and transversal Jy 
spaced from, each other; adding apparatus ar- 
ranged to add onto the plate frame web containing 
5 plate frame blanks, longitudinally continuous and 
transversally spaced zones consisting alternatingly 
of positive and negative active mass; and cutting 
apparatus disposed with transversal and longitudi- 
nal cuts to separate plate assembly blanks contain- 
to ing bipolar and/or monopolar plates, from the plate 
frame web containing active mass zones. 

As taught by the invention, a procedure is 
obtained for manufacturing lead storage battery 
plate assemblies in a continuous process and for 
75 assembling storage ■ batteries automatically. The 
procedure of the invention makes possible the 
manufacturing in series production by machine 
means, whereby little manual work is required. 
As the invention teaches, a production and 
20 assembly line for lead storage battery plate assem- 
blies is obtained in which the following principles 
are followed: 

-The plate frames are manufactured in the form of 
a continues strip consisting of support material, for 

25 instance of webbing, and of a plate frame cast 
thereon, or joined in another way thereto, and of 
active mass pasted upon the plate frame web like- 
wise in the form of continuous strips. The continu- 
ous plate frame web is then cut up into seprate 

30 plate frames, which are stacked together with sepa- 
rator plates to become completed storage battery 
plate assemblies. 

-The plate frames thus produced are either mon- 
opolar plates for end cells or bipolar plates for 
35 intermediate cells. Both plate frame types are pro- 
duced advantageously, though not necessarily, in 
one and the same work step. 
-Between the plate frames stacked in final position 
in a storage battery case are formed partitions of a 
40 flowing, electrically insulating material impermeable 
to the eletrolyte, which is cured in situ. 

The novel manufacturing technique presented 
here offers remarkable advantages over the con- 
ventional production technique. Since the support 
45 material of the plate frames takes up the mechani- 
cal stresses occurring during production and ser- 
vice of the storage battery, the plate frames can be 
optimized with reference to their electrical prop- 
erties. Since the plates are cast in the form of a 
so continuous strip, the wiring interconnecting the 
plates may also be produced at the same time, and 
the number and shape of such leads can also be 
optimized in the way which is best in view of the 
operation of the storage battery. 
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Producing the ceil partitions by means of in- 
jecting a hardening;, electrically insulating material 
permeable to the electrolyte enables the assembly 
of the storage battery to be performed almost to 
completion in one automatically continuing work 
step. 

Although the invention is in thfs context de- 
scribed as applied to a lead storage battery, it is 
obvious that the technique of the invention may 
also be applied in the case of such storage bat- 
teries in which another material is used in the 
storage battery plate material. 

The invention is described in detail, referring to 
certain advantageous embodiments of the invention 
depicted in the figures of the drawings attached 
hereto, but to which the invention is not intended to 
be exclusively confined 

Fig. 1 presents in cross-sectional view a 
storage battery the plate assemblies of which have 
been produced in accordance with the invention. 

Fig. 2 shows the section along the line IMI in 

Fig. 1. 

Rg. 3a presents in top view an advanta- 
geous embodiment of the negative monopolar plate 
frame used in the storage battery of Rg. 1. 

Rg. 3b presents in top view an advanta- 
geous embodiment of the bipolar plate frame used 
in the storage battery of Rg. 1. 

Rg. 3c presents in top view an advanta- 
geous embodiment of the positive monopolar plate 
frame used in the storage battery of Rg. 1. 

Rg. 4 shows an advantageous embodiment 
of the means of the. invention for producing the 
storage battery plate assemblies, in schematic ax- 
onometric projection. 

Rg. 5 presents an advantageous embodi- 
ment of the means of the invention for producing a 
plate frame web on a support material web, in - 
schematic etevationai view. 

Rg. 6 presents in schematic eievational view 
another advantageous embodiment of the means of 
the invention for producing a plate frame web on a 
support material web. 

Rg. 7 presents schematically in top view a 
plate frame web and a way in which the plate 
frame parts required for manufacturing a storage 
battery can be cut from the plate frame web. 

Rg. 8 shows the stacking of completed plate 
frames, in schematic cross-section. 

Rg. 9 presents schematically in top view a 
second plate frame web and the manner in which 
the required plate frame parts for producing a 
storage battery can be cut from said plate frame 
web. 

Rg. 10 shows another mode of stacking 
completed plate frames cut from the plate frame 
web of Rg. 9. in schematic cross-section. 



In the embodiment shown in Ftgs 1 and 2, a 6 
V storage battery is in general indicated by refer- 
ence numeral 10. The storage battery 10 com- 
prises on or several cells enclosed in a case 11. 

5 Each cell contains electrolyte and monopolar plates 
t2 and bipolar plate 13 coated with positive and/or 
negative active mass and separated by separator 
plates 14. Furthermore, the storage battery 10 con- 
tains the requisite electrically conductive connec- 

70 tors which connect together plates 12,13 and/or 
cells. The wall separating each cell from adjacent 
cells or from the case 1 1 , or sealing it off, has been 
produced by filing the spaces surrounding the plate 
stacks located in the case 11 and the spaces 

75 therebetween with an electrically insulating sub- 
stance 19 impermeable to the electrolyte, which 
has been cured directly in place to establish tightly 
sealed and/or insulating walls. 

In Rgs 1 and 2, lugs connecting plates with the 

20 same polarity are indicated with reference numer- 
als 15a, respectively 15b. The positive terminal of 
the storage battery is indicated with reference, nu- 
meral 16a and the negative terminal with reference 
numeral 16b. With reference numeral 18 is in- 

25 dicated an injection aperture through which an 
electrically insulating substance impermeable to 
the electrolyte is inserted in the case 11. With 
reference numeral 17 is indicated an acid sup- 
plying aperture, through which the storage battery . 

30 10 is filled with acid in a manner known in prior art, * 
s in order to obtain a storage battery ready for use. 
As shown in Rg. 3a, the monopolar plate frame 

12 is provided with negative active mass 21, re- 
spectively, in Rg. 3b the bipolar plate frame 13 is 

35 provided with positive active mass 20 and negative 
active mass 21, while the intervening portion 22 is 
un coated, as is seen in Rg. 3c, the monopolar 
plate frame 12 is provided with positive active 
mass 20. 

40 The electrically conductive bipolar plate, or bi- 

polar plate grid, 13 is composed of a reticular 
structure containing electrically conductive material, 
one end 20 thereof being coated with positive and 
the other end 21 with negative active mass, and its 

45 intervening part 22 being uncoated. This kind of 
reticular structure consists of a support structure 
which does not conduct electricity, to which have 
been joined .electrically conductive wires, or an 
electrically conductive reticular structure. 

so As in an advantageous embodiment of the in- 

vention, the storage battery of Rg. 1 consists of 
monopolar and bipolar plates 12,13 stacked upon 
each other and of separator plates 14 so that in the 
outside cells every second plate is monopolar, 1 2, 

55 and every second plate is the end with opposite 
polarity of a bipolar plate 13. The intermediate cells 
contain ends with opposite polarity of bipolar plates 

13 in alternation. At the points between cells and 



3 



BNSDOCID: <EP 0239051 A1J_> 



5 



0 239 051 



6 



uncoated portions 22 of the bipolar plate 13 are in 
register and constitute the electric leads passing 
through the insulating and/or sealing partition that 
has been formed on curing the electrically insulting 
and electrolyte-impermeable substance 19. 

In the embodiment of Fig. 4 the means of the 
invention for manufacturing storage battery plate 
assemblies is in general indicated with reference 
numeral 100. The means 100 comprises, in the 
present embodiment a continuous-action casting 
drum 23 to which molten lead is fed from a feeding 
funnel 24, a support net roll 26 for feeding a 
support net web 27 under the plate frame web 25 
that has been case, a hot-roll 28 for joining the cast 
plate frame web 25 to the support net web 27 by 
hot roiling, adding means 35 and 36 for adding 
negative, respectively positive, active mass on top 
of the plate frame/support net web 31, and cutting 
means 37 and 38 for cutting the plate frame pats 
required in manufacturing the storage battery. In 
Fig. 4 is schematically presented the stacking of 
monopolar and bipolar plates together with separa- 
tor plate to make a blank for a 6 V storage battery. 

In the embodiment of Fig. 5, to the continuous- 
action casting drum 23 molten lead is fed from the 
feeding funnel 24. When the casting drum 23 is 
rotating in the direction indicated by the arrow, a 
cast plate frame web 25 is produced. From the 
support net roll 26 the support net web 27 is fed in 
under the cast plate frame web 25 as indicated 
with an arrow. The support net web 27 and the 
plate frame web 25 deposited thereon pass through 
the hot-roll 28. The upper roll of the hot-roll 28 is 
indicated with reference numeral 29, and the lower 
roll with reference numeral 30. In Fig. 5, the com- 
pleted support net/plate frame web is indicated with 
reference numeral 31. In the embodiment of Fig. 5 
the plate frame web 25 produced by continuous 
casting is thus connected to the support net web 
27 by means of hot-rolling. 

In the embodiment of Fig. 6, the support net 
web 27 coming from the support net roll 26 in the 
direction indicated by an arrow is pressed against 
the casting drum 23 at a suitable temperature. With 
reference numeral 32 is indicated an auxiliary roll 
disposed to press the cast plate frame web 25 and 
the support net web 27 against the casting drum 
23. With reference numeral 33 Is indicated an 
auxiliary roll located lower down, after which the 
support net/plate frame web 31 travels in the direc- 
tion indicated with an arrow. In this embodiment, 
the support net web 27 is above the plate frame 
web 25. When the procedure of Fig. 6 is applied, it 
is not necessary in the subsequent cutting phase to 
cut any metallic lead, in that the plate frames 25a 
may be cast in separate pieces. 



As shown in Fig. 7, it is possible to manufac- 
ture by the procedure and means of the invention, 
modular plate assemblies for a lead storage battery 
for instance in the following manner. On a plastic or 
s glass fibre net web 27 used for the support struc- 
ture are cast plate frames 25a with a continuous- 
action casting machine. Since the support structure 
takes up any mechanical stresses, the plate frame 
25a can be optimized with reference to their elec- 
w trical properties. When the casting technique 
shown in Fig. 5 is employed, there may be a 
plurality of leads per each plate frame 25a from 
one cell to another. After the casting, the 
plastic/lead web 31 goes to a pasting process, in 
75 which the positive active masses 20 and the nega- 
tive active masses 21 are pressed in place on the 
pale frames 25a. Thereafter, the web 31 is cut up 
into plate assemblies so that each plate assembly 
has at one end either a positive or a negative 
20 monopolar plate 12, and the requisite number of 
bipolar plates 13. In the embodiment of Fig. 7, the 
transversal cutting lines are indicated by letter A, 
and the longitudinal cutting line by letter B. The 
leads connecting the plate frames 25a are indi- 
25 cated with reference numeral 34. 

As shown in Fig. 8, the monopolar plates 12 
and bipolar plates 13 are stacked together with 
separator plates 14 to make the blanks of a storage 
battery 10a. This kind of blank contains at least two 
30 layers of plates so that one plate layer ends at one 
end in a negative and the other at the opposite end 
in a positive monopolar plate. When a storage 
battery contains several blanks, these are con- 
nected in parallel by casting lead jumpers to con- 
35 nect the lugs 15a and 15b of the blanks monopolar 
plates, or the lugs 15a and 15b are electrically 
connected to the respective lugs of the other 
blanks in another way. The blanks are packed in 
cases 11 for forming the separating partitions 19. 
40 Dry-out ripening, add supply and forming are ac- 
. complished by a technique known in itself in the 
art, which is disclosed for instance in the eariier 
Finnish patent application No. 855096 by the same 
applicant. In the embodiment of Fig. 8 is presented 
45 an example of how a 12 V storage battery 10a is 
manufactured. 

As depicted in Figs 9 and 10, in an advanta- 
geous embodiment of the invention the steps in 
manufacturing a blank for a 12 V storage battery 
so 10b are as follows. First the starting point is a 
support net web 27 of width twice the length of a 
completed storage battery 10b. Upon this support 
net web 27 are attached the plate frames 25a, for 
instance applying the casting technique of Fig. 5. 
55 Next, the plate frames 25a are pasted in the follow- 
ing step as shown in Rg. 4. The pasting may be 
carried out with a pasting machine 35,36 which 
produces band-like stripes of active mass on the 
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appropriate areas of the plate frames 25a. The 
areas 22 between the active mass strips 20 and 21 
remain free of mass. On these areas 22 is later 
injected insulating material 18 to form the cell 
partitions. The bipolar plates 13 are formed by 
these pairs of strips, where the plate frames 25a 
with positive and negative active mass 20, 21 are 
fused together. The monopolar plates 12 are out- 
ermost on the sides. On the monopolar plates 12 
are cast lugs 15a and 15b by which they are, 
subsequent to stacking the storage battery 10b, 
connected to the terminal posts 16a and 16b. The 
web 31 is cut up into plate assemblies in the 
manner shown by the cutting fines A and B, and 
the plate assemblies are stacked together with sep- 
arator plate 14 to become blanks for a storage 
battery 10b, as depicted in Figu 10. The separator" 
plates may also be connected to the active mass 
strips 20,21 prior to cutting, which considerably 
simplifies the stacking. The cutting of the web 31 
along the lines A and B may be accomplished e.g. 
by means of a high velocity water jet in Fig. 10 is 
presented a manu facturing example of a 12 V 
semibipolar storage battery. 



Claims 

1. A procedure for manufacturing plate assem- 
blies for a bipolar or semibipolar storage battery 
comprising bipolar and monopolar plates containing 
positive and/or negative active mass, characterized 
in thafc- 

(a) on an electrically insulating support ma- 
terial (27) is formed a plate frame web (25) contain- 
ing longitudinally continuous and transversaliy 
spaced plate frame blanks containing electrically 
conductive material; 

(b) on the plate frame web (25) containing 
plate frame blanks are added zones constituted by 
attematingly positive and negative active mass 
which are continuous in the longitudinal direction 
and transversaliy spaced; 

(c) plate blanks containing bipolar and/or 
monopolar plate are cut with transversal and lon- 
gitudinal cuts from the plate frame web (25) con- 
taining active mass zones. 

2. Procedure according to claim 1, character- 
ized in that the electrically conductive plate frame 
web (25) is produced by casting a lead blank to 
constitute the plate frames (25a) and wirings con- 
necting same. 

3. Procedure according to claim 2, character- 
ized in that a support net web (27) of a plastic 
material is foremd and the cast plate frame web 
(25) is joined to the support net web (27) by means 
of hot-rolling. 



4. Procedure according to claim 2, character- 
ized in that a support net web (27) of a plastic 
material is formed and the cast plate frame web 
(25) is connected to the support net web (27) by 

5 pressing the support net web (27) against a casting 
drum (23) and the plate frame web (25) which the 
latter produces. 

5. Procedure according to any one of the pre* 
ceding claims, characterized in that the plate frame 

ro web (25) containing active mass zones and a web 
containing separator mass are conducted in super- 
imposed contact to the cutting phase for the pur- 
pose of cutting the storage battery plates and the 
separator plate in one work phase. 

75 6. A means for manufacturing plate assemblies 

for a bipolar or semibipolar storage battery contain- 
ing bipolar and monopolar plates which contain 
positive and/or negative active mass, characterized 
in that the means (100) comprises forming appara- 

20 tus arranged to form on an electrically insulating 
support material (27) a plate frame web (25) con* 
taining longitudinally continuous and transversaliy 
spaced plate frame blanks containing electrically 
conductive material; adding apparatus (35.36) dis- 

25 posed to add onto the plate frame web (25) con- 
taining plate frame blanks iongitudinairyt continuous 
and transversaliy spaced zones constituted by al- 
ternatingly positive and negative active mass 
(20,21); and cutting apparatus (37,38) disposed by 

30 transversal and longitudinal cuts (A,B) to cut, from 
the plate frame web (25) containing active mass 
zones, plate assembly blanks containing bipolar 
and/or monopolar plates. 

7. Means according to claim 6, characterized in 
35 that said forming apparatus comprises a 

continuous-action casting drum (23), a feeding fun- 
nel (23) for feeding molten lead to said continuous- 
action casting drum (23), a support net roll (26) for 
feeding a support net web (27) in under the plate 
40 frame web (25), and a hot-roll (28) for joining the 
cast plate frame web (25) to the support net web 
(27) by hot-rolling. 

8. Means according to claim 6, characterized in 
that said forming apparatus comprises a 

45 continuous-action casting drum (23), a feeding fun- 
nel (24) for feeding molten lead to said continuous- 
action casting drum (23), a support net roll (26) for 
feeding the support net web (27) upon the cast 
plate frame web (25), and a compression means 

50 (32) for pressing the support net web (27) coming 
from the support net roll (26) against the casing 
drum (23) and the plate frame web (25) thereby 
produced. 

9. Means according to any one of claims 6-8, 
55 characterized in that said adding apparatus (35,36) 

is arranged to press the strip-like positive active 
masses (20) and the strip-like negative active 
masses (21) in place upon the plate frames (25a). 
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10. Means according to any one of claims 6-9, 
characterized in that the cutting means (37,38) 
comprise high veicofty water jets. 
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